The non-obese diabetic (NOD) mouse established in our laboratory is an inbred strain which spontaneously develops diabetic syndrome similar to that of insulin-dependent diabetes mellitus in man [1, 2, 11, 17, 19) . A salient feature of the diabetic syndrome is profound insulitis, i. e., lymphocytic infiltration into the pancreatic islets [1, 11] . It is also a common characteristic in insulin-dependent diabetes mellitus in man [3, 8] , cattle [5] , Chinese hamster [20] , and rat [15) .
Thus, we hypothesized that it would be the primary pathological lesion implicated in the pathogenesis of diabetes mellitus in NOD mice. Recently, based on breeding experiments between NOD and C57 BL/6J mice, we found that two recessive genes located on independent autosomal chromosomes are necessary for the development of insulitis in NOD mice [12] .
We also reported that the treatments with anti-thymocyte serum or antiThy 1, 2 antibody markedly suppress the development of overt diabetes in NOD mice [6] . These findings demonstrate that under the genetic controls, thymus-dependent cell-mediated autoimmune mechanisms may be responsible for the pathogenesis of insulitis in NOD mice.
In order to elucidate the involvement of cell-mediated autoimmune mechanisms, particularly of T lymphocyte-mediated reactions, we attempted to produce NOD athymic nude congenic mice. Although the athymic nude mice used in the present study have not completely been replaced by the NOD genetic background, we present interesting evidence here that the developed insulitis with incidences of 90.69% in females and 87.8% in males. They developed also overt diabetes with incidences of 86.1% in females and 56.3% in males. These incidences of insulitis and overt diabetes in NOD euthymic females and males were nearly the same or even higher in some cases in compari son with those of NOD mice of the nucleus stock.
The infiltration of lymphocytes is also observed with high frequency in the lacrimal and submandibular glands of NOD mice [7] . Thus, we examined the histological changes in these organs of NOD athymic and euthymic mice. As shown in Table 2 , none of the NOD athymic mice developed lymphocytic infiltration in the lacrimal and submandibular glands, while the NOD euthymic ones showed lymphocytic infiltration in both organs. Again, there was no difference in the incidences of lymphocytic infiltration in each organ between NOD euthymic and NOD mice of either sex. These findings mean that the two recessive genes controlling the development of insulitis [12] had been completely transferred to mice of the N4 F1 generation regardless of the presence or absence of the thymus. Therefore, the fact that NOD athymic mice displayed no insulitis provides definite evidence that T lymphocytes are essential for the development of insulitis in NOD mice. In addition, NOD athymic mice showed the absence of overt diabetes, which strongly supports our hypothesis that insulitis is the primary change leading to the development of diabetes in NOD mice [10, 12] .
Similarly, the finding that lymphocytic infiltration into the lacrimal and submandibular glands were observed in the euthymic mice but not at all in the athymic littermates suggests that lymphocytic infiltration in various glandular tissues of NOD mice is also produced by T cell-mediated autoimmunity.
Recently, Ogawa et al. [16] demonstrated that neonatal thymectomy in NOD mice reduces the frequency of insulitis from nearly 100% to 50%.
Like et al. [9] have also reported a similar effect of neonatal thymectomy on insulitis in BB/W rats that spontaneously develop insulin-dependent diabetes mellitus [13, 15] . Neither paper explains why complete abolishment of insulitis was unsuccessful in thymectomized mice and rats. A possible mechanism is that T lymphocytes are distributed to the peripheral lymphoid tissues before or at birth, as shown in NZB mice [14, 21] . In this context, the NOD athymic nude congenic mice that we developed should be a very valuable tool for clarifying the role of the T cell in the pathogenesis of diabetes in NOD mice, because nu/ nu genes prevent development of the thymic anlage [4, 18] . Now that athymic nude congenic mice with NOD background are available, passive transfer of insulitis and overt diabetes with T cells of littermates is attractive as the next research step. Investigation along this line is in progress in our laboratory.
